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DESIGN OF AERIAL CABLE PLANT 


Purpose: This addendum is issued to supplement Section 6 30 with 
revised and new information relative to the design of 
Central Office Entrance Cables where neither a cable 
vault nor a splicing trough exists. 

Deletions: Paragraphs 6.01, 6.02, 6.03, 6.04, 6.05, 6.06, 

Figure 5 and Table I. 

Additions: Add new Paragraphs 6 .01 , 6.02, 6.03, 6.04, 6.05, 
6.06, 6.07, Figure 5, Table I and Table II. 


6. CENTRAL OFFICE ENTRANCE CABLES 

0.01 Entrance cables may bo installed in the air, directly 
buried, or placed in underground conduit. The type of 
install.ition selected should depend on physical conditions and 
other circumstances. The engineer should prepare detailed plans 
lor this construction. Where clearance and appearance conditions 
arc not controlling factors, aerial type entries should be 
satisfactory. HcMover, if an underground entrance is required, 
cable may be buried directly in the ground or placed in under- 
ground conduit. 

6.02 Where direct burial entrance is preferable, cables manu- 
factured to REA Specification PE-39, "Filled Telephone 

Cable", should be specified, unless the direct buried cable is 
to be pressurized, then cables manufactured to REA Sped fi cation 
PE-23 should be used for this application. 

6.03 Where an underground conduit entrance is selected , 
nonpress uri zed entrance cables should meet REA Specifica- 
tion PE- 39 and pressurized entrance cables should meet REA 
Specification PE-22. 



6.04 Figures 3, 4, 5 and 6 illustrate sonia problems involved in 
engineering a central office entrance. In the future^ as 
a fire safety precaution, B type main distribution frair^s, which 
tertninate the entrance cables on the vertically mounted protectors 
should be spliced with PVC jacketed tip cables (refer to TE&CM 810 
paragraph 2.4). These tip cables must also be spliced to the 
entrance cables, cither above the frame, in the splicing vault 
under the floor, or in a wall mounted metal cabinet . The engineer 
should select the /nethod. 

6, on In the event that neither a cable vault nor a splicing 
trough exists, the new entrance cable should be routed 
to the building to enter at a point as close as practicable to 
t}}n main frame. The entrance cable should enter through the 
wall into a cajbinet mounted on the inside of the wall near the 
main fra/m.?. The entrance cable should be spliced within the 
cabinet to the PVC jacketed type tip cable i^hich would be routed 
through the top of the cabinet and run directly overhead to the 
main frame. This typo entrance is relatively inexpensive , 
provides good accessiJbiii ty for checking shield bonding and makes 
it easy to Jbring in more cables in the future. 

6.06 Wiwre underground conduit entrances are plemned, reference 
can be made to REA TESCM 643 for details of such 
construction . 

6,0 7 For description of the assenbly unit covering the central 
office cable entrance, refer to the appropriate specifi- 
cations in the REA Form 511. 





to accommodate cable. See 
Table 1 for eiae and diameter 
of cables. 


Entrance above ground pit. '<* 
sleeve, or cut hole to tt 
cable 

Sleeve may be of galvanized 
pipe, plastic duct, clay duct 
or sewer tile. 


Figure 5 
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Purpoqo t Thla eadajaam ioimd tot (l) mvi^Q tba ga^apli© shoving the flnaa nnlo&ded ooga to 
b® used la the doBlga of ^guar® 6 eahle pleast to yafleot the Uteat Inte^rotatlon of 
the national Elcotrloal Safety Cod®, (2) reflect the revlalon of FE-Sfl, REA Spwlfl- 
catlott fos? Figure 0 cahle, by pjso\ddittg sag data for cable vlth a S/lfi-inch, 7- wire 
strand SJE Integral support laaasenger to replace tbs sag data provided previously for 
cable vlth a O.l40«tnch solid Integral tosasenger. It replaces Addendua No, 1. 


MSAt^SSPJ 

1. GENERAL 

1.04 Baalcally the aaiae design recEulraiaenta apply for non- Joint Figure 8 cable ao for non- Joint 
laehed polyethylene -inaulat ad (PlC) cable except for the additional ioformtlou presented 

in this addendum. 

1.05 The Informtlon Included In this addendum pertains specifically to tha foILovlng cables 
meeting RE/l S|>eclflcatlon PE-38; 




Pialr/Oauge 

Pair/Gauge 

6/19 

12/19 

18/19 
• 6/22 . 

12/22 

■ 18/22 - 
25/22. 

8/24 

12/24 
■ 18/24 

25/24 

.. 50/24 

25/19 

50/19 

75/19 

50/22 

• . 100/22 

. • ^5^24. , . 

100/24 

150/24 

200/24 

ECONOMIC AND SERVICS FACTORS 



2.15 Figure 8 cable conalsta of Individually Insulated copper conductors twisted into pairs. 
Tha required number of twisted pairs are stranded Into a cable core ^ d enclosed In an 

aluminum shield# The shielded assembly Is covered by an extruded polyethylene Jacket with a 
parallel Integral aypport strand. The Integral messenger eliminates the need for Ushlng wire 
or rings. 

2 .16 Figure 8 cable to be used In projects of BEA borrowers should meet the req^iirementa of 
REA Specification PE- 33# This specification provides for cables having 19| 22 > or 24 

^uge conductors^ all conductors of each cable being of the same gauge# Composite cables 
(cables containing standard coeg^leaents of 19 and 22 gauge pairs) can also be obtained under 
this specification. Two types of support messengers are available depending on the size cable , 
d^lred# Either 3/l6-ineh EK3 galvanised steel T^wlre stranded support messenger or a l/4-lnch 
EB3 galvanised steel T-vire stranded support messenger will be used, 

4. SIOTEISIOH BTRAHE SELECTI * 

■4.06 .5ai« wipjwrt atrtmd 1 # m iJrt«gr*d x»rt ot th# Wguro.S cable Mid i, aupplled vlth the 
aiMidard cable aizee iipeemed In REd Speolflcatloo H!-38. 


hm 630 


t.tyr 8 oahlm oui‘fcab3/J 0USi2>5‘i^S’4?j5 a Lim m Q±tU^i\e. cablo gqx’ a 3uad<2ay. 

Ho ov^lmsmt&w oablfso shouM ba I^.Gli3d to a M^\m 8 (sablQo 

5 - SPAH mmm 

5 4 09 111© miuciMsa apasi leasts to bo liSQd vif^ 8 cablQO 0^ oAsqo ©M 0au^\sG osia 

^v©tt la sag ctots lOfi tto?ugh 1%* 'OiOB© rmx^wsi loagth© om e&lculat©fi oa tho 
baslo of aot exceedijag SOjJ of tba breaklEg ot^osigfch of th® ©as^ocgt mto ^barth Bdltloa 

asemsd atom loadiiag* ^Thsao cbast^ iadlcate tbo j^q bol^fc x^<2)«d3f6d fox* a l4«fcot fiaial 
\mIo&d>Bd gKmad cloaraaco of 60^^# pol@ cX&so ro(;tuivod,l@ dotomia^d flm KgA ^ & CH 611, 
‘*D«al@a of Pole Mjiss,” uaiag tb© eq^dmloat xivs^ea? of ^fl^pos ohom foj? tbo vaxloua &±zm of 
Figure 8 cublo. 

5*10 Ctirvea giving flml unloaded at 60^o aro includad la th© feUcftrUig figuroaj 





KF3C Aasumd Loading^ 



at^pport 

Korieontol Wind 

Radical ThickneBS 



(£3ssengcr 

Preosure 

of Ice 

Figure 

District 

31^9 

(ibs/sq. ft.) 

(Inch) 

10a 

Heavy 

3/16“ 

8 

0,50 

11a 

Medium 

3/16" 

8 

0.25 

12a 

Ufijit 

3/16" 

12 

0 

13a 

Heavy 

1/y 

8 

0.50 

l4a 

Medlxim 

1/4" 

8 

0.25 

15a 

Ught 

1/4" 

12 

0 


Fourth Edition of the National Electi'ical Safety Cod© made relatively severe 
aBsmaptlons concerning transverae loading vith the result that the pole strengths 
neceesary vcxe considerably out of line with designs using the aame, aaterlal^i in other fields of 
engineering. Studies isade since its leauimce indicated that the wind preasureo as Burned for trana*- 
verse leading seldom occur concurrently with the assumed ice conditions and then only in restricted 
oreac. The Fifth and Sixth Editions of the Code reduced thio assumed transverse vdnd Ipadlng. 

Therefore / constants were added io tlie resultant loading calculated In acc^rdauice with theae editions 
to toake the loading in the Fourth, Fifth and Sixth Editiono effectively • eqtd valent fox^ round conductors. 

Figure 8 cable does not develop the seioe amount of loading ae would be developed by a single 
round conductor 4 The Sixth Edition of the NBSC reqe^ires that a "double constant" be added 
to the calculated resultant load. This action ropreoentB a subBtantlol over-design for Figure 8 
Ottblo, For sag and tension puxi>osea, the NESC Committee on liiterpretations has permitted Figure 8 
facllltiefl to have loads calculated in accordance vith the Fourth Edition, 

Trmio verse loads for pole strength are calculated according to the aaetaaptions in the Sixth 
Edition. 

?.ll The foiluving three examples are offered to llluatrate the proper use of cable sag charts 

10a through IJa. 

Exanple 1: iVsaume a 50 pair, 19 gauge Figure 8 cable is to be used in the light loading 
district. A l4-foot final unloaded ground clearance is req^llred and the 
terrain la level* What Is the imxlxmxa span length allowable if 25-foot poles 
are used: Fixm Cable Sag Chart 15a, the igaodnugi span allowable la 2T? feet. 

Example 2* A 75 pair, 22 ga\xge cable is to be xised in the medium loading district for a 
road croeelng requiring 18.5 feat of final unloaded sag. The span length is 
300 feet. What size poles are required? Prom Cable Sag Chart I4a, a 25-foot 
pole would be required for a l4-foot. ground clearance. However, since we need 
54 more Inchoa, the equivalent sag for the 75/22 Figure 8 cable would be 
60" + 54" « 114". The ll4" places the pole length between 25* and 30* . Select 
two 30-foot poles to assure a ground clearance of 16,5 feat at midspan. From 
REA TE & CM 611, we would find that class 7 poles would be required. 
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4 * 0 'r fl cablQt 3 a:i’a wl; ^nit^blo ifOi’ (a 1.^111 on oJM\ov.c\ oob.lo otvy o\* ti, .VAd(^jv, 

Ho D\35p2>lesLLa3itai"y’ oabXc^s alioo^A ba U\oh.^rLi to a 0 gqIO.Co 

5. SPAN mmrm 

3*0$ mxlJBajm Bpan len^ho to bo 0 uab.t/.^u o:? oisocj aM i-mj 

(^v^n la aag cteto iOa tki’ov^ 15a* Tt^ijoe ti^s^DdHvya opm 0^0 on tko 

boala of «iot exceediog 60/j of tho bicot^klti^j fjtx’ojogbk of tko riDOOsu^o^^ tBuloy 5?V)Wbh Edition 

asmsQj^d fitom loading. Tmm cbjArtd iudlcato idia ?;olo koiokt rc(jid.ii:ssd fte a l4“i’oot ^imil 
\mloadod gromd cleayaaoe of 60^i^ Tko'^olo cImg i\3fi\»^i5'od.io dotosJSiiUQA tmn M W Oil 6 IX, 
"rteale^ of Pole y^ai” uaing tlis QigijiwJ.ont of ulvoo oUo^m fos? tha vairloua aijioo of 

Figure 8 oublo* 

5.10 Curvea giving iinloaded oegfj at 60 ^I\ ax‘G includod in tins foUo^f^^ figiiroo; 





MTC XiOadlng*^ 

PI PUT© 

District 

Support 
Meofleiigor 
_8igjg 

I'ioriJiontal Wind 
Ih^muvQ 

Uftdicfivl TMckneaG 
of loo 

10& 

Heavy 

3/16" 

8 

0.50 

lU 

l>kdium 

3/16" 

6 

0.25 

12ft 

Ufiht 

3/16" 

12 

0 

13a 

Heavy' 

lA" 

8 

0.50 

l4a 

Medlicn 

l/k" 

a 

0.25 

15a 

Light 

1/4" 

12 

0 


^^Xbo Fourth Edition of the Natiomi Electrical Safety Code made relatively severe 
aBffUirrptionB conceming trouaverse loading \jlth the reoult that the pole otreagthis 
neceoeary vfere considerably out of line vrith deeltgas VJBlng the same, mterlalc^ in other flelda of 
en^ccering. Studien made since its ioamnce indicated that the iflud preosxirea aa Burned for tx'ons- 
versc iGadlng seldom occur concurrently ^dth the aosumed ice conditions and thou only in restricted 
areac. The Fifth and Sixth Editions of the Code reduced this assuoied trsuoaverae wind loading. 

Therefore / constants were added to tiie resultant loading colculAtod in accordance \7ith these editions 
to make the loading in the Fourth, Fifth and Si:tth BJdltlono ©f fee tively ' eqiii valent foj/ round conductors. 

Figure 6 cable does not develop the sezae emount of loading ao would he developed by a single 
rcjund conductor. The Sixth Edition of the KESC x*Qq;uires that a ’’double constant” be added 
tci the caiciilated resultant load. This addition X'opre seats a aUbetontlol. over-deflign for Figure 6 
coble. Per sag and tenalou puriiooes, the NESC Committee on Intea^pretations has permitted Figure 6 
facllitiea to have loads calculated in accordance with the Fourth Edition. 

Traua verse loads fov polo strength are calculated according to the aoeuiaptlons in the Sixth 
Editicn. 

5.11 The follow;! ng three examples are offered to illuBtrate the proper use of cable sag charts 

10a throu^ l^a. 

Exanq[ilo 1: jVosume a 50 pair, 19 gauge Figure 8 cable io to bo used In the light loading 
dletrlct. A l4-foot final unloaded ground cleoranee is requl^ced and the 
terrain la level. What la the moximijm span length allo^/able if 25-foot poles 
are used: From Cable Sag Chart 15ai the aoxiimim span allowable is 2T5 feet. 

Example 2- A 75 pair, 22 gauge cable Is to be \isqA in the medium loading district for a 
road crosoing reqeuiring 18.5 fnet of final unloaded sag. The span length la 
3^ feet. What aitt poles are required? From Cable Sag Chart l4a| a 25- foot 
pole would be x'equlrod for a l4-foot. ground clearance. Itowever, since we need 
54 laore inches, the equivalent sag for the 75/22 Figure 8 cable would be 
60” + 5U” « 114”. The 114” places the pole length between 25 ‘ and 30’. Select 
two 30-foot poles to assure a ground clearance of 18.5 feet at eddspan. From 
REA TE & CM 611, vm would find that class 7 poles would be required. 
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1. GENERAL 

1.01 This section is Intended to provide REA borrowers, consulting 
engineers, contractors and other Interested parties with 
technical information for use in the design and construction 
of REA "borrowers* telephone systems* It discusses in particu- 
lar considerations in the design of non Joint aerial cable 
plant. 

1.02 This revision replaces REA TB & CM-63O, Issue No, 2, dated 
June 1956. It incorporates designs using presently accept- 
able components for aeried cable plemt constructed In Euscord- 
ance with the requirements of REA Fora 511# "Telephone System 
Construction Contract." 

1.03 The following RE5A publications axe xeterred to In this section. 
REA TB & CM Sections ; 

205 - Preparation of an Area Coverage Design 

206 - Preparation of an Area Coverage Survey 
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REA TB fe CM Sectloaa (Cont*d) ; 

210 - Telephone System Design Criteria » Engineering Time 
Periods 

212 - Ringing Systems 

218 - Plant Annual Cost Data for System Design Purposes 

319 -* Interoffice Trunking and Signaling 

^406 - Attenuation Data 

1^15 - Trausmlssion Objectives 

422 - Subscriber Loop Tranemisaloa Calculations - Loop Loss 

Factor Method 

423 Trunk Tranamiaslon Calculations 
430 - Subscriber Line Loading 

500 - Telephone Traffic 

602 - Clearances 

611 - Design of Pole Lines 

617 > Railroad Crossing Specifications 

626 - Staking 

629 - Cable Plant Layout 

635 - Construction of Aerial Cable Plant 

636 - Aerial Cable Plant Asseinbly Units 

643 - Underground Conduit Design and Construction 
650 - Guys and Anchors on Wire and Cable Lines 
670 - Corrosion Considerations In Outside Plant 
815 - Cable Circuit Protection • 

« 

REA Bulletins ; 

344-2 - List of Materials Acceptable for Use on Telephone 
Systems of REA Borrowers 


FEA Forms; 


511 - Telephone System Construction Contract 
525 - Central Office Equipment Contract 

REA Specifications ; 

PC -1 - Splicing Standard for Joining Paper or Pulp-Insulated, 
Lead-Sheathed Cable to Paper or Pulp«>InBulated Cable 
PC -2 - Splicing and Terminating Plastic -Insulated, Plastic- 
Jacketed Cables Used on Telephone Systems of REA 
Borrowers 

PE -22 - Fully Color-Coded, Polyethylenp- Insulated, Polyethylene 
Jacketed Telephone Cables 

PE- 23 - Fully Color-Coded Polyethylene-.Insulated, Double Poly- 
ethylene-Jacketed Telephone Cables for Direct Burial 

- 2 - 
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a. BCOHOMIC AND SERVICE FACTORS 

a. 01 AerleO. cable plant dealgn presented herein la intended 

primarily for central offices serving small towns and their 
surrounding rural areas. At present polyethylene -insulated, 
polyethylene -Jacketed cable is recommended by REA in prefer- 
ence to paper or pulp -Insulated cable for new aerial -cable 
plant for KEA borrowers' telephone systems for 1;he following 
reasons: it is available in the sizes (number of pairs) 
needed; it utually costs less in place than paper or pulp- 
insulated cable; it gives better service and lower mainte- 
nance costs because of its high dielectric strength and it 
is irapei-vious to moiature; its color-coded conductors facili - 
tate splicing, tenninating end loading of the cable pairs; 
and its flexibility peniiitB reaiiangements to be made at 
mlniim.itti expense^ 

2.02 A moat important consideration in the design of cable plant 
is the forecast of circuit requli'ements . This forecast is ' 
based on the area coverage design made in accordance with 
REA ITS & CM-205, The engineer must balance flexibility and 
cost, keeping in mind the of fixture additions. This 

is especially necessary in cable plant, as the initial Invest- 
ment may be considerable. 

4 

2.03 The effective and economic, design of cable plant depends 
upon the selection of the proper size (number of pairs), 
gauge and length of each different size of cable in a cable 
system and whether the construction should be aerial, in 
underground conduit or directly buried. The factors Involved 
Include the number of clrcultfi required at present and In 
the future baaed on REA TE & CM-205, 206, 210, and'500; tlie 
transmission requirements at voice and carrier frequencies 

if carrier is required, based on data in REA TE & CM-U06, 

415, 422, and 423; the loop resistance limits (signaling 
range) for subscriber circuits required by the central office 
involved stated in REA TE & CM-212 and REA Ponn 525; the 
resistance limits for the trunks as given in REA TE & CM-319; 
and the suitability of the terrain for plowing cable into 
the ground. Underground conduit construction based on data 
in REA TE & CM-643 may be required for short distances in 
some situations . 

2.04 Economic studies based on the area coverage eui'vey and design 
should indicate the Immediate (five-year) and expected (ten- 
year) service requirements. REA TE & CM-218 gives plant 
annual cost data. 


- 3 - 



REA TE & CM 630 


2.05 Some subscribers may be located beyond the range of cable and 
Bon» open wire will be necessary in lines for these subscribers. 
Loading of the cable in accordance with KEA TE & CM-430 will 
increase the transmission range but will shorten the signaling 
range somewhat due to the resistance of the loading colls. 
Repeaters will not extend subscriber circuit signaling ranges. 
Long line adapters will extend the signaling ranges and will 

be required on subscriber circuits that exceed the loop resip- 
tance limits for the central office involved. Where distant 
subscribers require some open wire beyond the end of a cable 
the cable length must be such that its loop resistance plus 
the open wire loop resistance will not exceed the limits pro- 
vided by long line adapters. 

2.06 Investment in idle cable plant may make multipair distribution 
wire or open wli*e plant desirable. If cable is Installed, 
generally it will be designed for both the immediate and ulti- 
mate requirements. However, if niultipalr distribution wire 

or open wire la used to meet the immediate needs, additional 
wire of these types may be add'v’d as needed to meet unfoi'eseen 
requirements that may develop. 

2.07 If the development of ultimate service requirements may point 
to an initial Installation of raultlpalr distribution wire or 
open wire which may have to be replaced with cable at a later 
date, the engineer must evaluate removal, salvage, transporta- 
tion, and storage coats. It usually la not economical to 
salvage and restring line wire. 

2.08 In some instances the realization of ultimate seivlce fore- 
casts or economy of one plan as compared to another may be 
in doubt. This should influence the postponement of table 
installation until later, providing other factors are approxi- 
mately equal. 

2.09 Aerial cable to be used in new projects of RESA borrowers, 
should meet the requirements of REA Specification PE-22. This 
specification provides for cables of various ' numbers of pairs 
having 19, 22, or 2h gauge conductors, all conductors of each 
cable being of the some gauge. Composite cables (cables con- 
taining pairs of more than one gauge) also can be obtained 
under this specification. Composite cables usually are made 
on an individual design basis and may be more expensive than 
cables having all pairs of the same gauge. 
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2.10 Cable sizes larger than 400 pairs seldoa will be required in 
REA borrowers* telephone systemfl but csm be obtained up to 
900 pairs if 24 gauge, 600 pairs if 22 gauge, and 400 pairs 
if 19 gauge. The thickness of the polyethylene insulation 
being greater than paper insulation restricts. the numbers of 
pairs in cables of the usual maximum outside Wametcr. Cables 
requiring more pairs than stated above preferably should be 
paper- Insulated, plastic -sheathed Tdilch ere available in 
larger sizes. Cables of 26 gauge seldom should be specified 
in REA borrowers' systems because they ars difficult to splice, 
and the cost differential between 24 and ^ gauges in the 
small sizes is minor, making 24 gauge preferable, 

2.11 Situations will occur 'sdiere the urban portion of a cable and 
Ita branches can be of a smaller gauge than is needed for its 
rural extension. The maximum nonloaded loop limit for 24 
gauge cable for subscriber circuits is less than 3 miles. The 
urban portions may be 24 gauge and the lural extensions either 
22 or 19 gauge, or the urban portions may be 22 gauge and the 
rural extensions I9 gauge. Also, composite cables may be 
economical . 

2.12 Short sections of aerial cable may be necessary or desirable 
in buried cable plant where rock formations prevent plowlngj 

• in urban areas where street pavement or sidewalks make it 

economical to utilize aerial cable; at stream crossings; at ’ 
railroad crossings; la marshy terrain; and for central office 
entrances where clearance and appeai*ance conditions are not 
controlling . 

2.13 Period of cable fill is the length of elapsed time between 
service date of cable and the time It reaches maxinjum fill. 

The period in general should conform to the ten-year line 

" requirements developed from the area coverage survey and 
design. In aerial feeder cables of the larger sizes (200 
pairs or over), consideration should be given to the installa- 
tion of the five-year requirements with reinforcement at a 
later date. The extra cost of such reinforcement at the later 
date may offset the added investment in idle cable facilities 
during the initial five-year period. 

2.14 A large uniform size of cable with associated terminals, 
extending from the central office to the end of a cable line 
would result in a high degree of flexibility so that any 
unusual or unanticipated service demand along the cable could 
be met. However, the operating advantages realized from a 
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situation of this xiatm'e wuld he offset by idle plant Invest- 
meat reexilting when the anticipated sex-vice fox'ecaate do not 
materialize. Evaluation of ttiese conditions can i*®eult In 
keeping idle cable plant investment to a reasonable minimum. 
Cable diminishing points should conform to th® distribution 
of the expected growth along the cable and usually should be 
located at Junctions of branch cables or where indicated by 
changes in subscriber density and rate of growth. 

3 . CABLE 8EIECTI0K 

3*01 Prior to the staking of aerial cable plant, certain engineering 
decisions must be mde in order to comply with requirements 
stated In various REA 3E & CM sections mentioned herein, par- 
ticularly REA TE & CM-629. The decisions Include: 

a. Cable size in number of pairs and gauge in each 
different section of the cable system. 

b. The points of beginning and end of each section 
of cable of each size and gauge. 

c. The approximate location of each terminal, 
type of each terminal and the pair numbers 
terminated in each terminal other than the 
Access" type. 

d. The location of each loading point and the pair 
numbers to be loaded at each. 

e. The type of central office cable entrance; that is, 
aerial, in conduit or burled. 

f. Whether the central office entrance cable will be 
terminated directly on protectors or spliced 
to tip cables and, if the latter, whether these 
splices shall be above the central office frames 
or in a splicing pit under the floor. 

g. The type of terminal blocks (protected or unpro- 
tected) at each terminal. 

h. Where the extra protection for Category III of 
REA TE & CM -815 is required (low Impedonqe "made* 
grounds” and extra protectors). 


the 
to be 
"Ready- ^ 
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1. Where Joint use should he employed. 

J« Where change in grade will require guying 
in accordance with Guide Drawing 213 in 
REA Form 511 . 

k. Where long span catenary construction will 
be necessary, with plans prepared for this 
work. 

l. Where manholes, conduit, submarine or under- 
ground dips will be necessary, with plans 
prepared for these. 

m. The normal in-span ground clearance of the 
strand and cable at 60°P. for every different 
section of the aerial cable system in accord- 
ance with REA TE & CM- 602 . 

n. The basic span lengtiuj for the different 
sizes of cable in the non- Joint sections 
of the lines. 

o. The basic pole heights for the different non- 
Jolnt sections of line calculated from the 

• basic ground qlearances and the final unloaded 
sags of the suspension strand and cable, 
usually at 60°F. 

p. The basic pole class for each section of non- 
joint line. 

q. The suspension strand size for each section 
of the cable plant. 

3.02 The staking engineer must be provided with maps showing the 
approximate beginning end end of each section of the cable 
of the various sizes, also showing the approximate location 
of each tennlnal and loading point and where each Joint-use 
section shall begin and end. The map must show the locations 
of manholes where adjacent deadend poles will be required 
for underground cable to emerge as aerial cable or where 
buried cable is to emerge as aerial cable. The pole classes 
required for- cables are determined In accordance with REA 
TB & CM-611 after the basic span lengths have been determined. 
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The staking notes will iadieate th© poles that require guys 
and the comer angles and perodaslhle lead“Over“h©ight ratios® 
The guy and anchor selections shall b® nmde by the engineer 
in accordance with the I’equire^ntB of KEA TB & CM-650 after 
the staking is completed, and this information shall be Indi- 
cated on the staking sheets provided to the construction forces. 
The staking shall be done in accordance with the information 
provided in REA TE & CM-626. 

3*03 The engineer >d.ll require sag and tension data for cables of 
various weights per foot, on sti'ands of different sizes, for 
different span lengths and at various temperatures. Sag 
Charts 1 to 9# inclusive, herein provide final unloaded sags 
for vgrioua weights of cable on 6 U, lOM, and i6m strands 
at 6o F. in the three storm loading districts for use in 
meeting the requirements of NESC ground clearances stated In 
REA TE & CM-602. The permissible span lengths indicated on 
the charts are based on the strands not exceeding 60 percent 
of their, rated breaking strengths when the maxi mum storm 
loading Is applied. These data provide information useful 
for long spans such as river crossings. Str^d initial tensions 
for 6 m, lOM, and i6m strands at various temperatures and for 
various span lengths are given in REA TE & CM-635. 

4. SUaPEHSION STRAND SELECTION 

4.01 The suspension strand size for cable In REA borrowers* systems 
usually will be either 6 m or lOM strand. The rated breaking 
strengths of these strands are 6,000 pounds and 11, >500 pounds, 
respectively. ("Minimum breaking strength" Is the same as 
"rated breaking strength.") Cable plant design is based on 
not exceeding 60 percent of the rated breaking strengths when, 
the cable and strand are loaded as calculated according to 
the assumptions of wind, ice and temperature specified in the 
NESC for the storm loading district Involved. The 16 m strand 
would permit longer spans than the lOM strand but it is . a 
rather large size as cos^ared to the cable diameters usual 
for REA bormwers* telephone systems and is about 30 percent 
more costly than lOM strand. The 16 m rated breaking strength 
is 18,000 pounds. It is not recommended for use with cables 
weighing less than 1. 5 pounds per foot. 

4.02 Utilities grade zinc coated strand is available in three zinc 
coating weljdits (Classes A, B, and C). Class A coated strand 
has 0.8 ounce of zinc per square foot of strand wire surface 

and is the commonly used strand. Class C coated strand Artxlch 
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has 2.4 ounces of Bine pay foot of stirtmd wiye surface 

should be considered vhere Class A coated stremd would corrode 
excessively. In areas \^ere the atioosphere may corrode Class 
C strand excessively, a flooded plastic coated strand or 
aliuninuffl coated strand should be considered. Reference should 
be Bade to REA TB & CM-67O about corrosion problenis. 

4.03 Table 1 gives cable dlaiueters, weights per foot and approxl- 
aate reel lengths of three types of non-con^oslte cable includ- 
ing plastic -Insulated, plastic -sheathed cable made under REA 
Specification PB-22 and also eimllar data for lead-sheathed 
and plastic -sheathed paper or pulp -insulated cable. 

4.04 Two cables can be lashed to the same strand. This may be 
desirable where sui existing cable Is in. good condition but 
reinforcement is required by plant growth or extension. The 
combined diameters of the two cables cannot exceed the 
diameter for which the available lashing machine Is designed. 

If the existing cable Is In rings these can be taken off as 
the added cable la placed and the two cables are laahed to 
the strand. In order to promote firm lashing, the diameter 
of one cable should not be more than twice ,the diameter of 
the other cable. The existing cable can be lead- sheathed, 
and the fuided cable cem be plastic -sheathed. 

4.05 When a second cable is lashed to an existing cable, the sag 
will Increase due to the weight of the added cable.- The sag 
and tension data for a cable approximating the combined 
weights on the particular strand and for the average spans 
involved should be consulted to determine that the strand 
will not be overloaded or the resulting gi'bund clearance 

• insufficient. 

5. SPAN LENcyms 

5.01 The Sag Charts 1 to 9 Inclusive, show the span limits for 
poles of various lengths on level ground which will provide 
l4 foot final unloaded ground clearance at 60 f . for the 
cables of various weights on the 6 m, lOM, and 16 m strands. 

Cost studies have been made which indica-te that 30 foot 
Class 7 poles for cable only, that is, no crossarms or dis- 
tribution wire, are strong enoxigh to provide the spans at 
lowest cost; also that the smallest strand permissible is 
the cheapest for any particular size of cable. The 30 foot 
poles have an advantage over 25 foot poles in providing 
greater height for drop wire road crossings. 
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5oOg She followlag prohlem deserf.'bea a raethod for span length selection.. 
Aaexnae e 25 pair, 22 gauge plastic-insulated, plastic -sheathed 
cable l0 to be placed in the heavy Btoxm Xoadijng dlstxlct. 

Table 1 shows that this cable weighs approximately 0.25 pound 
per foot. Reference is required to the fitml \mloaded sag 
charts 1 and 4 to obtain the permissible span lengths for l4 
foot ground clearance at 60^. on poles of various lengths. 

5.03 The tabxilation below compares the estimated costs, exclusive 
of small hardware, for strand and poles of various lengths 
required to give l4 foot ground clearance for the 0.25 pound 


per foot cable. 

Sag and Span 

Data References 

Bag 

Chart 1 

B&e 

Chart 1 

Sag 

Chart 4 

Sag 

Chart 4 

Strand size assumed 

6m 

6M 

lOM 

lOM 

Pole length assumed 

25 ft. 

30 ft. 

25 ft. 

30 ft. 

Pole setting depth 
Maxiraom permissible 

5 ft. 

5.5 ft. 

5 ft. 

5.5 ft. 

sag 

Maximum span for l4 

5 ft. 

9.5 

5 ft. 

9.5 ft. 

foot clearance 

300 ft. 

380 ft. 

390 ft. 

550 ft. 

Poles per mile 

17.5 

14.5 

13*5 

9.5 

Pole class 

Strand cost per mile,' 

7 

7 

T 

7 

FOB 

Pole cost per mile. 

$320 

4*320 

$l^6b 

$400 

in place 

Pole and strand coat 

» 3 Q 0 

^0 

II i 

4*230 

Jago 

per mile 

^20 

$'600 

$630 

$590 


5.04 The tabulated data above shows that the span length could be 
380 feet on 6 m strand using 30 foot Class 7 poles or 550 feet 
on lOM strand, also on 30 foot Class 7 poles, both being at 
approximately the same cost per mile. Another factor to con- 
sider is whether the terrain or subscriber distribution favors 
a particular span length. 

5*05 No concern need be given about an occasional span usaterlaliy 
shorter than the adjacent spans except from the standpoint of 
the effect of short spans on the average spacing and, there- 
fore, the number of poles needed. However, when an Individual 
span occurs which is appreciably longer than the average span 
In its section of line, conalderatlon should be given to the 
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queation of proper limits fov auch spans "before employing 
special construction. Special long span constructltm is 
recomaended for such occasional spans wfeen the lengtii of the 
span in question is more than 50 percent greater than the 
average of five adjacent spans in either direction. 

5.06 Long span construction may "be necessary in aerial cable plant 
because of terrain characteristics that make construction of 
spans of normal length impracticable. An example is a river 
crossing. In such cases a long span must be designed to 
meet the particular situation. Long spans may Involve catenary 
construction to avoid excessive sag on the si^. The cable 
suspension strand fastened to the long span poles at a height 
to conform to required clearances can be supported at one or 
more points in the spaa by a catenary suspension strand. The 
catenary suspension strand is attached to these poles at a 
location above the cable strand. Separation between cable 
strand and catenary suspension strand at poles should be auch 
as to allow span attachments to the catenary and suppori; 
points to be in horizontal alignment. It usually is necessary 
to attach the catenary strand to the cable suspension strand 
by means of cable suspension hooks shown on Figure 1 so that 
the cable can be patrolled by a man in a cable car. The 
engineer must give consideration to the following factors: 

a. Selection of a cable suspension strand which would he 
strong enough to support the cable without the catenary 
strand. 

b. Selection of a catenary strand as strong or stronger than 
the cable suspension strand. 

c. Selection of the suitable height and clase of poles. 

d. Pole setting depttis required and their footings. 

e. Side and head guy requirements. 

5 .OT In considering the design for long span construction excessive 
pole heights, excessive guying, unfavorable footings, etc., 
may prove more costly than other types of construction. Burled 
cable, cable in underground conduit or submarine cable may be 
considered. Figure 1 shows the general features of long span 
construction. When design problems involving special consldem- 
tlona arise, additional information may "be obtained from RBA* 
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5.08 Wiere other special construction is retiuired such as slack 
spans, railroad crossings, bridge attaehss^nts, etc., the 
engineer shall design, obtain necessary permits and agreements, 
and prepare work plans for release to the staker and construc- 
tion forces. Bee Figure 2 for slack span construction features. 
For railroad crossing construction requlrettientB REA ^CE & CM-617 
should be consulted. 

6. CEHTRAL CffTICE ERTRARCE GABLES 

6.01 There are three methods of installing entrance cables vAiich 
are aerial, burled or in underground conduit. The type of 
installation selected should depend on physical conditions and 
other circumstances. The engineer shall prepare detailed 
plans for this construction. Where clearance and appearance 
condJ-tions are not controlling factors, aerial type entries 
should be satisfactory. However, if an underground entrance 
is required, cable may be buried directly in the ground or 
placed in underground conduit. 

6.02 Where the burled entrance method is preferable and aerial cable 
made under HEA Specification PE-22 la used predominately in 

the plant, .this cable can be burled for central office entrances 
if the amount of buried cable does not exceed UOO feet. For 
greater amounts, cable made under REA Specification ^FE-23, 

"Fully Color-Coded, Polyethylene-Insulated, Double Polyethylene- 
Jacketed Telephone Cables for Direct Burial," should be used. 

6.03 .Where an underground conduit entrance Is selected, due to the 

number of cables or some other reason, the entrance cables can 
be the REA Specification PE-22 plastic cable if the length 
needed is under UOO feet, or the REA Specification PE-23 plastic 
cable if the required length is greater than liOO feet. It is 
uneconomical to purchase short lengths of REA Specification 
PE-23 cable if the cable plant is to be predominately aerial 
using REA Specification PE-22 cable. 

6.04 Lead- sheathed paper or pulp- Insulated cable If used for under- 
ground entrances should be placed only in conduit. This cable 
where spliced to plastic-sheathed cable mupt use the splicing 
method described in paragraph 6.04. 

6.05 Figures 3, 4, 5> and 6 Illustrate the problems Involved in 
engineering a central office entrance. B Type main distrib- 
uting frames, >diich terminate the entrance cables on the 
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vertically aMunted protectors. In the future will b# provided 
vlth tip cables attached to the protector tenalnals at the 
factory* These tip cables mist be spliced to the entrance 
cables either above the franwi or In a splicing pit under 
the floor, the a^thod to be selected by the engineer. 

6.06 Where underground conduit entrances are planned, reference 
can be made to RM TB & CM-6h3 for details of such construc- 
tion. 

7. CABLE TERMIHALS AHD REAIff-ACCEflS ERCLOSUBES 

7*01 Subscriber service drop vlre connections to cable are pro- 
vided for by devices of tvo general types. One type, called 
”terminal-aierlal cable,** is designed for use on lesid or 
plastic -sheathed, paper or pulp- Insulated aerial cables. 

This type Is molstureproof with conductor connecting lugs 
accessible by lifting a non-vatertlght cover or lid. Another 
type called "ready-access enclosures, " is designed for use 
on polyethylene -sheathed, polyethylene -insulated aerial cables 
Both types of enclosures are available with or vlthout a pro- 
tector on each tennlnated conductor connecting lug. HEA 
TB Se CM-636 states the applications of terminals. These 
devices are Items carried on pages P mm of the "List of 
Material^ Acceptable for Use on Telephone Systems of KEA 
■Borrowers."' 

7 *02 The determination of the locations, sizes and cable pair 

numbers to be terminated in each cable terminal will be shown 
on the staking sheets and as stated in BEA TE & CM-629. It 
Is customary to leave the connection of cable pairs to ter- 
minal blocks In ready-access enclosures to the telephone 
installation men. 

8. AERIAL CABLE SPLICES 

8.01 Splices In lead-sheathed paper or pulp -Insulated cable can 

be made by wiped joints in accordance with REA Specification 
PC-1 dated October 1955# l^ut the preferred method is by the 
use of splice cases. Two "splice cases" of the same kind are 
required to make a splice enclosure. These devices are 
carried on pages P pi of the "List of Materials Acceptable 
for Use on Telephone Systems of REA Borrowers** and are avail- 
able in four sizes for straight splices. They are for cables 
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1.0 incn niftx l ffiu i m diameter, 1.0 to 1.6 Inches in diameter, 1.6 

to 2.2 Inches in diameter, and 2.2 to 2.9 inches In dlaateter. 

8.02 Three sizes of splice cases are available for splicing branch 

cables to main cables • These have two entrance nozzles at each 
end. They are made for cables 1.0 Inch maviipini diameter, 1.0 
to 2.2 inches in diameter, and 2.2 to 2.8 Inches in diameter. 

If the splice is to be three -way, the fourth nozzle la plugged 

with a plastic insert. The two splice cases are bolted together 
with a plastic sealing cord between the two cases. Bach splice 
case has a lug at its left end protruding upward for clan^jing 
the complete enclosure to the suspension strand. 

8.03 Splices in aerial polyethylene -insulated, polyethylene- Jacketed 
cable should be made In accordance with REA Specification PC-2. 
This specification requires the use of ready-access enclosures. 

8.0U Situations will arise where aerial polyethylene-insulated, 

polyethylene -Jacketed cable must be spliced to paper or pulp- 
insulated (Alpeth or Stalpeth) plastic -Jacketed or lead- sheathed 
cable. The wire splicing in these cases can -be performed as 
described in REA Specification PC-3. Mounting of the splice 
cases can be performed in accordance with the instructions pro- 
vided with the splice cases by the taanufacturer. 

9‘ SAG, HILLSIDE ARD LEVEL GROUND 

9.01 Determination of the location and amount of the sag at the low 
point in hillside situations and river crossings \rtiere support 
points on poles will not be at the same elevation can be made 
as Indicated on Figure 7* 

9.02 Sag values in percent of midspan sag of level spans at points 
along a span can be determined from Figure 8. This information 
may be found useful in determining separations i^en clearances 
In a span are involved. 
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CABLE SIZES, WEICBEK AND REEL LENGIHS 
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Figure 5 
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FIGUEE 6 
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Percent of Center Sag 
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Span Itotte shown for various 
pole lengths axe. for Xh foot ground 
clearance (level ground) with cable 
placed 13 inches from pole top per 
Guide Drawing 809 in KEA Ponn Sll. 



Cable weights shown “ 
~ are pounds per foot - 
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Cable’ Sag Chart 9 
Fi a*i»I Unlf>aded Sag at 6o^F 
Light Loading District 
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